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(54) PRODUCTION OF ALPHA-OLEFIN OLIGOMER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a useful o-olefin 
oligomer such as 1-hexene at good efficiency by reacting 
an ceolefin in the presence of a specified transition metal 
compound (e.g. (tripyridine) chromium chloride) and a 
specified aluminum compound. 

SOLUTION: This production process comprises the step 
of reaction an a- olefin in the presence of a transition 
metal compound represented by formula I (wherein M is 
a transition metal; R1 to R9 are each H, OH, an alkyl or 
the like, provided that they may be suitably combined 
with each other; and X1 to X3 are each H, a halogen or 
an alkyl) and an aluminum compound represented by 
formula II (wherein R11 and R12 are each a 1-1 5C 
hydrocarbon group; X is a halogen; 0<m <3; 0<n<3; 0< 

p<3; 0<q<3, and m+n+p+q=3). The compound represented by formula I is particularly 
desirably one represented by formula I (wherein M is Cr) and is exemplified by one 
represented by formula III. The compound represented by formula II is exemplified by 
trimethylaluminum or diethylaluminum ethoxide. An a-olefin is oligomerized in the presence of 
a catalyst system comprising the compounds represented by formulas I and II. More 
particularly, 1-hexene as a comonomer for LLDPE can be selectively produced from ethylene. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1] The manufacture approach of an alpha olefin polymer including the process which makes an 
alpha olefin react to the bottom of existence with the transition-metals compound shown by the general 
formula [1], and the aluminium compound shown by the general formula [2]. 



M is transition metals among [type. R1-R9, respectively A hydrogen atom, a hydroxyl group, They are 
the alkyl group of a straight chain or the letter of branching, an alkenyl radical, or an aryl group. You 
may differ, even if the same, and you may have the substituent, it may join mutually together, and a ring 
or bridge formation may be formed, moreover, two pieces may coalesce, the alkylidene radical, the 
alkenylidene radical, or the ARIRIDEN radical may be formed, and XI -X3 are the alkyl groups of a 
hydrogen atom, a halogen atom, a straight chain, or the letter of branching, even if they are the same, 
they may differ from each other, and they may have the substituent. ] 
[Formula 2] Rl lmAl(OR12) nXpHq ... [2] 

Rl 1 and R12 are the hydrocarbon groups of carbon numbers 1-15 among [type, respectively, even if the 
same, you may differ, and X expresses a halogen atom. 0< m<=3 and n are [ 0<=p<3 and q of 0<=n<3 
and p ] each number of 0<=q<3, and m is m+n+p+q=3. ] 

[Claim 2] The approach according to claim 1 of being that as which a transition-metals compound is 
chosen from the compound shown by formula [3]- [5]. 
[Formula 3] 



CLAIMS 



[Formula 1] 




CO 
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N— OH 



... C43 




■■■ C5] 



[Claim 3] The approach according to claim 1 or 2 of being that as which an aluminium compound is 

chosen from general formula [6]- [9]. 

[Formula 4] 

R113aluminum — [6] 

RllmAlX3-m (m is 1.5<=m<3) - [7] 

Rl lmAl(OR12)3-m (m is 0< m<3) - [8] 

Rl lmAlH3-m (m is 0< m<3) - [9] 

Rl 1 and R12 are the hydrocarbon groups of carbon numbers 1-15 among [type, respectively, even if the 
same, you may differ, and X expresses a halogen. ] 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of the alpha olefin polymer 
suitable for manufacturing selectively 1-hexene useful as a comonomer of ethylene or spiral-like low 
density polyethylene (LLDPE) efficiently especially about the manufacture approach of the polymer 
(oligomer) of an alpha olefin. 
[0002] 

[Description of the Prior Art] The alpha olefin polymer for polyolefine raw materials can be 
manufactured by many quantifying the alpha olefin of low molecular weight comparatively. 1-hexene, 
1-octene, etc. which can be manufactured by many quantifying ethylene in recent years — a line — it is 
useful as a comonomer of low density polyethylene (LLDPE), and the importance is increasing 
industrially. The approach of using from the former the chromium system catalyst which consists of 
combination of a specific chromium compound and a specific aluminium compound as the multi- 
quantification approach of alpha olefins, such as ethylene, is learned. 

[0003] For example, it is expressed with a general formula MXn to JP,43-18707,B, and the method of 
obtaining a hexene -1 from ethylene is describing at it by the catalyst system which consists of a VIA 
group's transition-metals compound (M) and poly hydrocarbyl aluminum oxide (X) containing 
chromium. However, this approach has low selectivity and polyethylene carries out many byproductions 
to 1-hexene and coincidence. Moreover, there is a trouble that catalytic activity falls, on the conditions 
which pressed down the byproduction of polyethylene. 

[0004] The method of quantifying an alpha olefin three times using the catalyst which the chromium 
content compound, the alkyl metal, or Lewis acid which has chromium-pyrrolyl association was made to 
react to JP,3-128904,A beforehand on the other hand, and was acquired is indicated. However, by this 
approach, there is a trouble that catalytic activity is low and many quantification cannot be performed 
efficiently. 
[0005] 

[Problem(s) to be Solved by the Invention] The object of this invention is proposing the manufacture 
approach of the alpha olefin polymer which can manufacture a specific alpha olefin polymer efficiently 
selectively, and can manufacture selectively 1-hexene useful as a comonomer of ethylene or spiral-like 
low density polyethylene (LLDPE) efficiently especially. 
[0006] 

[Means for Solving the Problem] This invention is the manufacture approach of the following alpha 
olefin polymer. 

(1) The manufacture approach of an alpha olefin polymer including the process which makes an alpha 
olefin react to the bottom of existence with the transition-metals compound shown by the general 
formula [1], and the aluminium compound shown by the general formula [2]. 
[Formula 5] 
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••• CO 

RS 

M is transition metals among [type. R1-R9, respectively A hydrogen atom, a hydroxyl group, They are 
the alkyl group of a straight chain or the letter of branching, an alkenyl radical, or an aryl group. You 
may differ, even if the same, and you may have the substituent, it may join mutually together, and a ring 
or bridge formation may be formed, moreover, two pieces may coalesce, the alkylidene radical, the 
alkenylidene radical, or the ARIRIDEN radical may be formed, and XI -X3 are the alkyl groups of a 
hydrogen atom, a halogen atom, a straight chain, or the letter of branching, even if they are the same, 
they may differ from each other, and they may have the substituent. ] 
[Formula 6] Rl lmAl(OR12) nXpHq ... [2] 

Rl 1 and R12 are the hydrocarbon groups of carbon numbers 1-15 among [type, respectively, even if the 
same, you may differ, and X expresses a halogen atom. 0< m<=3 and n are [ 0<=p<3 and q of 0<=n<3 
and p ] each number of 0<=q<3, and m is m+n+p+q=3. ] 

(2) The approach of the above-mentioned (1) publication which is that as which a transition-metals 
compound is chosen from the compound shown by formula [3]- [5]. 
[Formula 7] 




(3) An approach the above (1) which is that as which an aluminium compound is chosen from general 

formula [6]- [9], or given in (2). 

[Formula 8] 

R113aluminum — [6] 

Rl lmAlX3-m (m is 1.5<=m<3) - [7] 

Rl lmAl(OR12)3-m (m is 0< m<3) -- [8] 

Rl lmAlH3-m (m is 0< m<3) - [9] 



R2. 

Rl- 



R4, 



XI' 



R5 



,R* 



R3 R7 



X* 
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Rl 1 and R12 are the hydrocarbon groups of carbon numbers 1-15 among [type, respectively, even if the 
same, you may differ, and X expresses a halogen. ] 

[0007] In this invention, an alpha olefin polymer (oligomer) is set as the object of manufacture, and, 
generally 3-10 **** is raised preferably two to 20 ****. As an alpha olefin used as a raw material, the 
permutation or the unsubstituted alpha olefin of 2-30 is used for a carbon number. Specifically, ethylene, 
a propylene, 1-butene, 1-hexene, 1-octene, a 3 -methyl- 1-butene, 4-methyl-l-pentene, etc. are raised, the 
approach of manufacturing especially 1-hexene which ethylene is suitable and is the trimer from 
ethylene as a raw material alpha olefin ~ suitable « **** high yield and high - 1-hexene can be 
obtained selectively. 

[0008] The catalyst used for the multi-quantification reaction of an alpha olefin in this invention is a 
catalyst system which consists of said transition-metals compound and aluminium compound. The 
compound with which a transition-metals compound is shown in said general formula [1] is used, and 
the compound of a general formula [2] is used as an aluminium compound. 

[0009] Although not limited especially as transition metals shown by M in a general formula [1], 5 - 9 
group's thing is desirable, for example, vanadium, chromium, manganese, iron, cobalt, molybdenum, 
etc. are raised, and especially chromium is desirable. The compound of a general formula [1] is the 
complex of at least one sort of transition metals chosen from these. As the typical thing, a vanadium (III) 
complex, a chromium (EI) complex, a manganese (III) complex, an iron (III) complex, a cobalt (III) 
complex, a molybdenum (III) complex, etc. are mentioned, and especially a chromium (III) complex is 
desirable. 

[0010] a general formula [1] - setting - R1-R9 - respectively - a hydrogen atom, a hydroxyl group, 
and carbon numbers 1-15 - desirable - the straight chain of 1-8, or the alkyl group of the letter of 
branching - Although it is an alkenyl radical or an aryl group, you may differ even if the same, and you 
may have the substituent, it may join mutually together and a ring or bridge formation may be formed, it 
is desirable for two pieces to coalesce and to form the alkylidene radical, the alkenylidene radical, or the 
ARIRIDEN radical. 

[001 1] In this case, as for the alkylidene radical which it combines each with N, an alkenylidene radical, 
or an ARIRIDEN radical, it is desirable to combine with R1-R9 or the alkylidene radical, alkenylidene 
radical, or ARIRIDEN radical combined with N which combines with R1-R9 which are combined with 
the same N, forms a ring and adjoins, and to form bridge formation. In the general formula [1], XI -X3 
are the alkyl groups of a hydrogen atom, a halogen atom, a straight chain, or the letter of branching, 
respectively, even if they are the same, they may differ from each other, and they may have the 
substituent. 

[0012] The compound of the following general formula [la] is raised as a compound with the desirable 
transition-metals compound of a general formula [1]. 
[Formula 9] 



the inside of [type, and what has M, Rl, R4, R7, X1-X3 - being shown - R13, R14, and R15 - carbon 
numbers 1-15 - the alkylidene, the alkenylidene, or the ARIRIDEN radical of 1-8 is shown preferably, 
mutual may be carried out, it may join together and these may form a ring or bridge formation. ] [ the 
same as the above ] 

[0013] As a desirable example of the transition-metals compound shown by such a general formula [1] 
or [2], the thing of said formula [3]- [5] is raised. The compounds of a formula [3] are alpha, alpha', and 
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alpha"-TORIPI lysine chromium (HI) chloride, can make alpha, alpha 1 , and an alpha"-TORIPI lysine and 
a chromium(III) chloride THF (tetrahydrofuran) complex able to react, and can be manufactured. The 
compound of a formula [4] is 2 and 6-screw (2-phenyl-2-aza-ethenyl) pyridine chromium (HI) chloride, 
can make 2 and 6-screw (2-phenyl-2-aza-ethenyl) pyridine and a chromium (III) chloride THF complex 
able to react, and can be manufactured. The compound of a formula [5] is screw [3-(2-pyridyl 
ethylimino)-2-butanone oxime] chromium (HI) chloride, can make a screw [a 3-(2-pyridyl ethylimino)- 
2-butanone oxime] and a chromium(III) chloride THF complex able to react, and can be manufactured. 
[0014] the aluminium compound shown by the general formula [2] -- setting — Rl 1 and R12 - 
respectively — carbon numbers 1-15 - it is the hydrocarbon group of 1-8 preferably, and even if the 
same, you may differ. X shows a halogen, m, n, p, and q are the numbers of averages, and show the 
aforementioned value. 

[0015] The compound of said general formula [6]- [9] is raised with such a general formula [2] as a 
desirable compound of an aluminium compound, general formula [6]- [9] - setting - as Rl 1 and R12 - 
carbon numbers 1-15 - the alkyl group, alkenyl radical, or aryl group of 1-8 is preferably desirable, a 
general formula [8] and [9] - setting - m ~ 0< m<3 - it is 1.5<=m<3 preferably. 
[0016] As an example of the above-mentioned aluminium compound, trimethylaluminum, 
triethylaluminum, triisobutylaluminum, and diethyl aluminum mono-chloride, ethyl aluminum 
dichloride, diethyl aluminum ethoxide, a diethyl aluminum hydride, etc. are raised. 
[0017] The manufacture approach of the alpha olefin polymer of this invention performs many 
quantification of the alpha olefin of a raw material in a solvent using the catalyst system which consists 
of each above-mentioned catalyst component, and collects polymers. Usually let preferably the 1x10-4- 
5g of the amount of the transition-metals compound used be the range of lxl0-3-lg per solvent 1 liter, 
the amount of the aluminium compound used — per lg of transition-metals compounds — usually — 
O.Olmmol(s)- preferably is taken for the range of O.lmmol(s) - lOOOmmol 10000 mmol. 
[0018] As a solvent, chlorinated aromatic hydrocarbon, such as chain-like chlorinated hydrocarbons, 
such as aromatic hydrocarbon, such as saturated hydrocarbon the shape of a straight chain, such as a 
pentane, a hexane, a cyclohexane, a methylcyclohexane, a heptane, an octane, and a decalin, and 
alicyclic, benzene, toluene, ethylbenzene, a xylene, a mesitylene, and a tetralin, dichloromethane, 
chloroform, and a carbon-tetrachloride dichloroethane, a chlorobenzene, and a dichlorobenzene, etc. is 
used, these are independent — it is — it can be used as a mixed solvent. Since catalytic activity with 
expensive aromatic hydrocarbon, such as benzene, toluene, ethylbenzene, a xylene, a mesitylene, and a 
tetralin, is acquired especially, it is suitable. 

[0019] Usually let preferably 0-160 degrees C of reaction temperature be the range of 50-150 degrees C. 
reaction pressure — ordinary pressure thru/or 200 kg/cm2 - let 5- 100kg /be the range of 2 cm preferably. 
Especially reaction time is not limited but can be set up suitably. In this invention, especially the method 
of contact of a transition-metals compound and an aluminium compound, and a raw material alpha 
olefin cannot be limited, but can make a multi-quantification reaction able to perform selectively, and 
can manufacture a polymer selectively from a raw material alpha olefin. 
[0020] 

[Embodiment of the Invention] Hereafter, the example of this invention is explained. 
[0021] Example 1 of reference Composition alpha and alpha', and alpha"alpha [ which - TORIPI lysine 
0.5g (2.1mmol), l.Og (2.7mmol) of chromium(III) chloride THF complexes, and 30ml of methylene 
chlorides are stirred at a room temperature under an argon ambient atmosphere for 3 hours, and the 
depositing crystal is filtered, and is the compound of a formula [3] ], alpha', alpha"-TORIPI lysine 
chromium (III) chloride 0.68g was obtained (83% of yield). [ of the compound of a formula [3] ] The 
result of the FD mass spectrometry is shown below. 
FD-MS 390(M+) 

[0022] Example 2 of reference Pyridine -2 and 6-carboxy aldehyde 3.0g (22.2mmol), aniline 5.0g 
(53.4mmol), and methanol 100ml were put into the 200ml container equipped with synthetic stirring and 
reflux equipment of the compound of a formula [4] under nitrogen-gas-atmosphere mind, and stirring 
was performed at 50 degrees C for 8 hours. After cooling radiationally, the produced crystal was filtered 
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and 2 and 6-screw (2-phenyl-2-aza-ethenyl) pyridine 3.1g was obtained (49% of yield). The result of the 

1HNMR is shown below. 

1HNMR (CDC13, delta, ppm) 

7.20-7.60(m,10H) 

8.01(d,lH,9.0Hz) 

8.32(d,2H,9.0Hz) 

8.76(s,2H) 

[0023] Obtained 2 and 6-screw (2-phenyl-2-aza-ethenyl) pyridine 0.6g (2.1mmol), l.Og (2.7mmol) of 
chromium(HI) chloride THF complexes, and 30ml of methylene chlorides were stirred at the room 
temperature under the argon ambient atmosphere for 3 hours, the depositing crystal was filtered, and 2 
and 6-screw (2-phenyl-2-aza-ethenyl) pyridine chromium (HI) chloride 0.85g which is the compound of 
a formula [4] was obtained (72% of yield). The result of analysis of the FD mass spectrum is shown 
below. 

FD-MS 442(M+) 

[0024] Example 3 of reference Synthetic screw [3-(2-pyridyl ethylimino)-2-butanone oxime] 440mg 
(2.1mmol) and dichloromethane 20ml of a compound of a formula [5] were stirred under the argon 
ambient atmosphere, and 10ml of 800mg (2.1mmol) dichloromethane solutions of chromium(III) 
chloride THF complexes was dropped. After stirring at a room temperature for 3 hours, the depositing 
crystal was filtered, it was made to dry and 530mg of green crystals of the screw [3-(2-pyridyl 
ethylimino)-2-butanone oxime] chromium (III) chloride which is the compound of a formula [5] was 
obtained (69% of yield). 

[0025] After assembling the 50 cc autoclave which carried out example 1 stoving in the state of heating, 
the vacuum nitrogen purge was carried out. Compound [ of the formula [3] obtained in the example 1 of 
reference ] (0.50mmol), triethylaluminum (5.0mmol), and toluene 10ml was added to this autoclave 
under nitrogen-gas-atmosphere mind, ethylene was introduced until the total pressure of ethylene 
became 30 kg/cm2, and temperature was maintained at 130 degrees C. Ethanol was added 1 hour after 
and into the autoclave, and the reaction was suspended. The pressure of an autoclave was canceled, 
degasifying was performed and the gas chromatography performed gas analysis. The gas 
chromatography also performed analysis of the product in reaction mixture. As a result of observing the 
internal surface of an autoclave in this example, adhesion of a byproduction polymer was not accepted. 
The result of the component analysis of the alpha olefin polymer by the gas chromatography was shown 
in a table 1. 

[0026] As examples 2-3 and example of comparison 1 example 1 were shown in a table 1, reaction 
actuation was performed like the example 1 except having changed the class of catalyst. The result of 
the component analysis of the alpha olefin polymer by the gas chromatography was shown in a table 1. 
As a result of observing the internal surface of an autoclave in examples 2-3, adhesion of a byproduction 
polymer was not accepted. In the case of the example 1 of a comparison, byproduction polymer 
adhesion was accepted. 
[0027] 
[A table 1] 
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* From the amount of oligomer generation, it is calculation [0028] at ethylene **. 
[Effect of the Invention] the case where according to this invention can manufacture a specific alpha 
olefin polymer efficiently selectively, and ethylene is used especially as an alpha olefin by using a 
specific catalyst - a line ~ 1-hexene useful, as a comonomer of low density polyethylene (LLDPE) can 
be manufactured efficiently selectively. 



[Translation done.] 
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2. **** shows the word which can not be translated. 
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PRIOR ART 



[Description of the Prior Art] The alpha olefin polymer for polyolefine raw materials can be 
manufactured by many quantifying the alpha olefin of low molecular weight comparatively. 1-hexene, 
1-octene, etc. which can be manufactured by many quantifying ethylene in recent years — a line - it is 
useful as a comonomer of low density polyethylene (LLDPE), and the importance is increasing 
industrially. The approach of using from the former the chromium system catalyst which consists of 
combination of a specific chromium compound and a specific aluminium compound as the multi- 
quantification approach of alpha olefins, such as ethylene, is learned. 

[0003] For example, it is expressed with a general formula MXn to JP,43-18707,B, and the method of 
obtaining a hexene -1 from ethylene is describing at it by the catalyst system which consists of a VIA 
group's transition-metals compound (M) and poly hydrocarbyl aluminum oxide (X) containing 
chromium. However, this approach has low selectivity and polyethylene carries out many byproductions 
to 1-hexene and coincidence. Moreover, there is a trouble that catalytic activity falls, on the conditions 
which pressed down the byproduction of polyethylene. 

[0004] The method of quantifying an alpha olefin three times using the catalyst which the chromium 
content compound, the alkyl metal, or Lewis acid which has chromium-pyrrolyl association was made to 
react to JP,3-128904,A beforehand on the other hand, and was acquired is indicated. However, by this 
approach, there is a trouble that catalytic activity is low and many quantification cannot be performed 
efficiently. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
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[Means for Solving the Problem] This invention is the manufacture approach of the following alpha 
olefin polymer. 

(1) The manufacture approach of an alpha olefin polymer including the process which makes an alpha 
olefin react to the bottom of existence with the transition-metals compound shown by the general 
formula [1], and the aluminium compound shown by the general formula [2]. 
[Formula 5] 



M is transition metals among [type. R1-R9, respectively A hydrogen atom, a hydroxyl group, They are 
the alkyl group of a straight chain or the letter of branching, an alkenyl radical, or an aryl group. You 
may differ, even if the same, and you may have the substituent, it may join mutually together, and a ring 
or bridge formation may be formed, moreover, two pieces may coalesce, the alkylidene radical, the 
alkenylidene radical, or the ARIRIDEN radical may be formed, and XI -X3 are the alkyl groups of a 
hydrogen atom, a halogen atom, a straight chain, or the letter of branching, even if they are the same, 
they may differ from each other, and they may have the substituent. ] 
[Formula 6] Rl lmAl(OR12) nXpHq ... [2] 

Rl 1 and R12 are the hydrocarbon groups of carbon numbers 1-15 among [type, respectively, even if the 
same, you may differ, and X expresses a halogen atom. 0< m<=3 and n are [ 0<=p<3 and q of 0<=n<3 
and p ] each number of 0<=q<3, and m is m+n+p+q=3. ] 

(2) The approach of the above-mentioned (1) publication which is that as which a transition-metals 
compound is chosen from the compound shown by formula [3]- [5]. 
[Formula 7] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 2/16/06 



MEANS 




JP,10-007712,A [MEANS] 



Page 2 of 5 




(3) An approach the above (1) which is that as which an aluminium compound is chosen from general 

formula [6]- [9], or given in (2). 

[Formula 8] 

Rl 13aluminum - [6] 

Rl lmAlX3-m (m is 1.5<=m<3) - [7] 

Rl lmAl(OR12)3-m (m is 0< m<3) - [8] 

Rl lmAlH3-m (m is 0< m<3) [9] 

Rl 1 and R12 are the hydrocarbon groups of carbon numbers 1-15 among [type, respectively, even if the 
same, you may differ, and X expresses a halogen. ] 

[0007] In this invention, an alpha olefin polymer (oligomer) is set as the object of manufacture, and, 
generally 3 - 10 **** is raised preferably two to 20 ****. As an alpha olefin used as a raw material, the 
permutation or the unsubstituted alpha olefin of 2-30 is used for a carbon number. Specifically, ethylene, 
a propylene, 1-butene, 1-hexene, 1-octene, a 3 -methyl- 1-butene, 4-methyl-l-pentene, etc. are raised, the 
approach of manufacturing especially 1-hexene which ethylene is suitable and is the trimer from 
ethylene as a raw material alpha olefin - suitable --**** — high yield and high ~ 1-hexene can be 
obtained selectively. 

[0008] The catalyst used for the multi-quantification reaction of an alpha olefin in this invention is a 
catalyst system which consists of said transition-metals compound and aluminium compound. The 
compound with which a transition-metals compound is shown in said general formula [1] is used, and 
the compound of a general formula [2] is used as an aluminium compound. 

[0009] Although not limited especially as transition metals shown by M in a general formula [1], 5 - 9 
group's thing is desirable, for example, vanadium, chromium, manganese, iron, cobalt, molybdenum, 
etc. are raised, and especially chromium is desirable. The compound of a general formula [1] is the 
complex of at least one sort of transition metals chosen from these. As the typical thing, a vanadium (III) 
complex, a chromium (III) complex, a manganese (III) complex, an iron (IE) complex, a cobalt (III) 
complex, a molybdenum (III) complex, etc. are mentioned, and especially a chromium (III) complex is 
desirable. 

[0010] a general formula [1] - setting — R1-R9 — respectively - a hydrogen atom, a hydroxyl group, 
and carbon numbers 1-15 - desirable - the straight chain of 1-8, or the alkyl group of the letter of 
branching — Although it is an alkenyl radical or an aryl group, you may differ even if the same, and you 
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may have the substituent, it may join mutually together and a ring or bridge formation may be formed, it 
is desirable for two pieces to coalesce and to form the alkylidene radical, the alkenylidene radical, or the 
ARERIDEN radical. 

[001 1] In this case, as for the alkylidene radical which it combines each with N, an alkenylidene radical, 
or an ARIRIDEN radical, it is desirable to combine with R1-R9 or the alkylidene radical, alkenylidene 
radical, or ARIRIDEN radical combined with N which combines with R1-R9 which are combined with 
the same N, forms a ring and adjoins, and to form bridge formation. In the general formula [1], X1-X3 
are the alkyl groups of a hydrogen atom, a halogen atom, a straight chain, or the letter of branching, 
respectively, even if they are the same, they may differ from each other, and they may have the 
substituent. 

[0012] The compound of the following general formula [la] is raised as a compound with the desirable 
transition-metals compound of a general formula [1]. 



the inside of [type, and what has M, Rl, R4, R7, X1-X3 ~ being shown - R13, R14, and R15 - carbon 
numbers 1-15 — the alkylidene, the alkenylidene, or the ARIRIDEN radical of 1-8 is shown preferably, 
mutual may be carried out, it may join together and these may form a ring or bridge formation. ] [ the 
same as the above ] 

[0013] As a desirable example of the transition-metals compound shown by such a general formula [1] 
or [2], the thing of said formula [3]- [5] is raised. The compounds of a formula [3] are alpha, alpha 1 , and 
alpha"-TORIPI lysine chromium (III) chloride, can make alpha, alpha 1 , and an alpha"-TORIPI lysine and 
a chromium(III) chloride THF (tetrahydrofuran) complex able to react, and can be manufactured. The 
compound of a formula [4] is 2 and 6-screw (2-phenyl-2-aza-ethenyl) pyridine chromium (III) chloride, 
can make 2 and 6-screw (2-phenyl-2-aza-ethenyl) pyridine and a chromium(IH) chloride THF complex 
able to react, and can be manufactured. The compound of a formula [5] is screw [3-(2-pyridyl 
ethylimino)-2-butanone oxime] chromium (III) chloride, can make a screw [a 3-(2-pyridyl ethylimino)- 
2-butanone oxime] and a chromium(III) chloride THF complex able to react, and can be manufactured. 
[0014] the aluminium compound shown by the general formula [2] - setting - Rl 1 and R12 - 
respectively carbon numbers 1-15 - it is the hydrocarbon group of 1-8 preferably, and even if the 
same, you may differ. X shows a halogen, m, n, p, and q are the numbers of averages, and show the 
aforementioned value. 

[0015] The compound of said general formula [6]- [9] is raised with such a general formula [2] as a 
desirable compound of an aluminium compound, general formula [6]- [9] — setting — as Rl 1 and R12 — 
carbon numbers 1-15 - the alkyl group, alkenyl radical, or aryl group of 1-8 is preferably desirable, a 
general formula [8] and [9] - setting ~ m - 0< m<3 - it is 1.5<=m<3 preferably. 
[0016] As an example of the above-mentioned aluminium compound, trimethylaluminum, 
triethylaluminum, triisobutylaluminum, and diethyl aluminum mono-chloride, ethyl aluminum 
dichloride, diethyl aluminum ethoxide, a diethyl aluminum hydride, etc. are raised. 
[0017] The manufacture approach of the alpha olefin polymer of this invention performs many 
quantification of the alpha olefin of a raw material in a solvent using the catalyst system which consists 
of each above-mentioned catalyst component, and collects polymers. Usually let preferably the 1x10-4- 
5g of the amount of the transition-metals compound used be the range of lxl0-3-lg per solvent 1 liter, 
the amount of the aluminium compound used - per lg of transition-metals compounds - usually - 



[Formula 9] 



R14 
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O.Olmmol(s)- preferably is taken for the range of O.lmmol(s) - lOOOmmol 10000 mmol. 
[0018] As a solvent, chlorinated aromatic hydrocarbon, such as chain-like chlorinated hydrocarbons, 
such as aromatic hydrocarbon, such as saturated hydrocarbon the shape of a straight chain, such as a 
pentane, a hexane, a cyclohexane, a methylcyclohexane, a heptane, an octane, and a decalin, and 
alicyclic, benzene, toluene, ethylbenzene, a xylene, a mesitylene, and a tetralin, dichloromethane, 
chloroform, and a carbon-tetrachloride dichloroethane, a chlorobenzene, and a dichlorobenzene, etc. is 
used, these are independent — it is — it can be used as a mixed solvent. Since catalytic activity with 
expensive aromatic hydrocarbon, such as benzene, toluene, ethylbenzene, a xylene, a mesitylene, and a 
tetralin, is acquired especially, it is suitable. 

[0019] Usually let preferably 0-160 degrees C of reaction temperature be the range of 50-150 degrees C. 
reaction pressure - ordinary pressure thru/or 200 kg/cm2 - let 5-1 00kg /be the range of 2 cm preferably. 
Especially reaction time is not limited but can be set up suitably. In this invention, especially the method 
of contact of a transition-metals compound and an aluminium compound, and a raw material alpha 
olefin cannot be limited, but can make a multi-quantification reaction able to perform selectively, and 
can manufacture a polymer selectively from a raw material alpha olefin. 
[0020] 

[Embodiment of the Invention] Hereafter, the example of this invention is explained. 
[0021] Example 1 of reference Composition alpha and alpha', and alpha"alpha [ which - TORIPI lysine 
0.5g (2.1mmol), l.Og (2.7mmol) of chromium(III) chloride THF complexes, and 30ml of methylene 
chlorides are stirred at a room temperature under an argon ambient atmosphere for 3 hours, and the 
depositing crystal is filtered, and is the compound of a formula [3] ], alpha 1 , alpha"-TORIPI lysine 
chromium (III) chloride 0.68g was obtained (83% of yield). [ of the compound of a formula [3] ] The 
result of the FD mass spectrometry is shown below. 
FD-MS 390(M+) 

[0022] Example 2 of reference Pyridine -2 and 6-carboxy aldehyde 3.0g (22.2mmol), aniline 5.0g 

(53.4mmol), and methanol 100ml were put into the 200ml container equipped with synthetic stirring and 

reflux equipment of the compound of a formula [4] under nitrogen-gas-atmosphere mind, and stirring 

was performed at 50 degrees C for 8 hours. After cooling radiationally, the produced crystal was filtered 

and 2 and 6-screw (2-phenyl-2-aza-ethenyl) pyridine 3.1g was obtained (49% of yield). The result of the 

1HNMR is shown below. 

1HNMR (CDC13, delta, ppm) 

7.20-7.60(m,10H) 

8.01(d,lH,9.0Hz) 

8.32(d,2H,9.0Hz) 

8.76(s,2H) 

[0023] Obtained 2 and 6-screw (2-phenyl-2-aza-ethenyl) pyridine 0.6g (2.1 mmol), l.Og (2.7mmol) of 
chromium(III) chloride THF complexes, and 30ml of methylene chlorides were stirred at the room 
temperature under the argon ambient atmosphere for 3 hours, the depositing crystal was filtered, and 2 
and 6-screw (2-phenyl-2-aza-ethenyl) pyridine chromium (III) chloride 0.85g which is the compound of 
a formula [4] was obtained (72% of yield). The result of analysis of the FD mass spectrum is shown 
below. 

FD-MS 442(M+) 

[0024] Example 3 of reference Synthetic screw [3-(2-pyridyl ethylimino)-2-butanone oxime] 440mg 
(2.1mmol) and dichloromethane 20ml of a compound of a formula [5] were stirred under the argon 
ambient atmosphere, and 10ml of 800mg (2.1mmol) dichloromethane solutions of chromium(IH) 
chloride THF complexes was dropped. After stirring at a room temperature for 3 hours, the depositing 
crystal was filtered, it was made to dry and 530mg of green crystals of the screw [3-(2-pyridyl 
ethylimino)-2-butanone oxime] chromium (III) chloride which is the compound of a formula [5] was 
obtained (69% of yield). 

[0025] After assembling the 50 cc autoclave which carried out example 1 stoving in the state of heating, 
the vacuum nitrogen purge was carried out. Compound [ of the formula [3] obtained in the example 1 of 
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reference ] (0.50mmol), triethylaluminum (S.Ommol), and toluene 10ml was added to this autoclave 
under nitrogen-gas-atmosphere mind, ethylene was introduced until the total pressure of ethylene 
became 30 kg/cm2, and temperature was maintained at 130 degrees C. Ethanol was added 1 hour after 
and into the autoclave, and the reaction was suspended. The pressure of an autoclave was canceled, 
degasifying was performed and the gas chromatography performed gas analysis. The gas 
chromatography also performed analysis of the product in reaction mixture. As a result of observing the 
internal surface of an autoclave in this example, adhesion of a byproduction polymer was not accepted. 
The result of the component analysis of the alpha olefin polymer by the gas chromatography was shown 
in a table 1. 

[0026] As examples 2-3 and example of comparison 1 example 1 were shown in a table 1, reaction 
actuation was performed like the example 1 except having changed the class of catalyst. The result of 
the component analysis of the alpha olefin polymer by the gas chromatography was shown in a table 1. 
As a result of observing the internal surface of an autoclave in examples 2-3, adhesion of a byproduction 
polymer was not accepted. In the case of the example 1 of a comparison, byproduction polymer 
adhesion was accepted. 
[0027] 
[A table 1] 

£ 1 





m m 


mm <x) 












5£ C3D 


77 


23 


1 1 




S C43 


59 


4 1 


1 28 




5* C5) 


42 


58 


6 




CrC Is 


9 


9 1 


330 



* Compute by ethylene ** from the amount of oligomer generation. 



[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



2/16/06 



ws)B*mmif (jp) (12) & flfj *£f It & & (a) {nmm&&mm 

^W¥10-7712 

(43)&HB ¥«1(MF(1998) 1/113 B 



(5i)inta* mm mum* fi isfg^sim 

C0 8F 4/623 MFG C0 8F 4/623 MFG 

10/00 10/00 



mtmx mm mxma&a ol (4 8® 



(21)fflH#^ 


KOT8-165011 


(7DHJHA 


000005887 










(22)fflHB 


¥&8*f(1996)6/i25B 




JfcKS=fftfflKf8**HHTB 2 # 5 # 








am 








mpi&3RHa«cwmi*^TB i#2^ 
















# ms. 








\ha»$Mtm**ffi*XTB i#2# 














(72)f2Wg 


w mm 








\ua&#&mi**ffi*KTB i#2# 














(74)ftfflA 


#a± mm a 



(54) imio&m a-*uy4>&att<DW&;m 



*vy i >%m¥zmm£9&x <m&x'$ . 

.-K'jxf-l'y (LLDPE) Wty v-fc LTWffl=5: 

-at* c i ) 

Mil 




•CO 



tt»«ttf)T****. t**=a»* t < or 9 -*sn o-t m -ti*» 

■»T»«T**<. BM«tLTt'ttt<. taac»frLT«*fcll*«l8f«S 

<air9->5'y»t«i«LT»->Tt±<. x'~x«b*)»b!^, 

R".Al(OR"}.X.H. — It} 

(**. r". R"n**nriv«Mu-i cowuMn). 

ft-»t»»Tti<. IB/>B»'>Bt»»t. m«0<mS3. n»9Si<3, 
pttOSnO. qttSS«<SOtlirlineT».!l, »*it p +g = )t 

*>8. J 



(2) 



^iTFlO-7712 



1 2 



CO 




l§HTt>#i&o-OvCi>J:<. aBMIt*LTV^fcJ: 
v\ ] 

[•fc2] RU.AKOR^nXpH, --C2] 

Cit+. r", R"«^-eft^ai~i wm*. 

VWfr&tt. m{i0<mg3, nli0^n<3, pti 

+ n + p + q = 3TM. ) 
[IS£Sf2] S^Sfl:^^ [ 3 ] ~ [ 5 ) 

m. 

[fl:3] 



... (3) 




... C4 ) 



20 



30 



40 




(3) 



8§5mo-7712 



RH.A1X3-. (mlil . 5^m<3) 
R».AI(OR»)m (mli0<m<3) 
R11.AIH3-. <mliO<m<3) 

[0001] 

( * 'J r/V- ) tOSot^ffitcra L . ft£Ji1-U> 10 
*^*8#ffi®gtf'Jx-^;/ (LLDPE) contyv 
-fc 1 -^*Hr>£SS^fc:JWU:<i!ii*- 

6. 

[0002] 

h^b^Zl^xm^T^hl -'v*-fe>\ l-*?^ 
Srfc'fcL Stfffifflgtf'Jxf-py (LLDPE) »3t 20 
yv- 1 LT^fflTfc 0 . IISIWfc*<?)^tt#ii LT 

iffnbtixm. 

[0003] mUi. ^aa4 3-18 70 7^St 

^B-fk^ife (M) ktt'JLKotfH'b'^T/PS-^A 
**^K (X) ^^SftWSE^fciO. x^y*^* 



R5 



- C7] 

- C8] 
... [9} 

[0 0 04] Itm^-l 28 9 04^&f8£ 
*§£*i>i«8£ffiBl LT « - H v 7 * yZEMtettt 

[0005] 

(LLDPE) (^a^y^—tLX^m^l-^^y 
[0006] 

( 1 ) HRsS C 1 ] T*$ftS3If*&R<fc&!felfc , H& 
a -*P7 4 y^KS$^SXSS-#tf«-^l'7 -f V 
[fc5] 



R« 

RS^N 
w 1 



R7 
1 



xi- 



,R6 



CO 



X? 



|S|--Ckfl&oTVvCiJ:<. B&S£WLTWCi>J: 
[-fL6 ] R n .Al(OR 12 )nX P Hq •-- C 2D 

[5Stt». R 11 , R«M«ft^ii^&i~l 5<oiSt(fc* 
igST'&D. lSh-X'i>m%~>X^Xi>£<. xutAny*» 



mti0<mg3. nJiO^nO. P« 
0Sp<3. qttOgqOW-efl-ffL^-C* 1 ?. m 
+ n + p + q = 3"CJ>S.> ) 

( 2 ) ^iBIk^t C 3 ] - [ 5 ] T^^ixSft 

^**»6aftr*i.ifc<oTft4JJE ( 1 ) fesis?)#*£. 

[^7] 




N— OH 



• - (3) 



C<0 



(4) 



10-77 1 2 



* ( 3 ) 7^$-?Aft#&J*MK5S C 6 D - C 9 ] frt> 
m,i1xhi><r)X'hh±M. ( l ) ttdi ( 2 ) sffl<r>U 

a. 

Ut8) 



10 




"(5) 



RH3A1 

RH.AIX3-. (m{±l. 5<m<3) 
Rii.Al(OR'2)3-. (mli0<m<3) 
RH.AIH3-. (m{i0<m<3) 



(6) 
C7) 
C8D 
C9D 



C*+s R»». R»M;«-ft€ftifc£&l~l 5<0|SHfc* 

[0007] *^HBfcfcv^TSjt<0^t^S«{i« - 

~2 0Stt. «P^L<Ji3~10««c*iJ>{f^i.. H 
flfc^a-^^ytLTtt. 158g&#2~3 0<0 
H&**:tt#B8l<9a -f y#fiiflJ$*U,. lift 

ftCli,. x?-wy. Tutrix 1-7t>\ 
•fey. 3-^f^-l-/f^ 4-^ 

^-l-^yry^^Aff^S. Bffla-* 
uy jytlxx+isytfnmx'i)*). ifi/>*»^f 
<oH*ftT'i>5 1 -^**>zgmthm;izmLxt5 

0 . ©flm^oifSiRWfc 1 -^r-fe yZn&ZtVX- 
[0008] *%m£&wx a -isvy < vo&mcK 

[0009] HKsS C 1 D £fcvvCM-C^3:h.£g#& 
«fc LTIifttK£$ft£v^5~9g^t<0##* L 

K ty:7Ty&fc'#*S>tf£>*U ftlZ?aJ>.tfntl 
v\ C 1 ] ^^Hi^*i^*^StfixS^< 



SSl/Cli. rt+WJ* (III) ftflc. (III) 
vy#y (ill) ft (in) (ii 

i) is*, ai/tuyr^ (no mmifimfhix. & 

C?oA (III) £&tt##£U\ 
[0010] HRsC C 1 ] fciJWC. R l ~R 9 li-e^-f 
ft*^^ gSggU~15. #2L<{il~ 

8<oitsafcfcb*£tt^T;Mf/ug. TVi^-^tL 

30 KteTv-timx'b^x. m-x'i>m%ix^xt>£ 

ligmZBftLLX^XhXWK 2.mtf£foLXT)V* 

Drya. r^-DTy«t>L<«ru-i)Tyas: 
[0011] #Nfcts^-rsr^»;-fy 
tmzv&TiR^R'tmiiixmzm&.Lt:'). t 

Km&t& N tztt&t h R 1 ~R 9 i/c{iT^# y t y 

a. r^-'jTystL<«ry-!)7 f yKfcis^L 

40 X$m£Bf$.LX^2>0>W1S$ L\\ HK5« C 1 ] fctJ 

[0012] -St* c 1 3 <r>m&mfc£®com 
h. 



(5) 



10-77 12 



8 



R13 



Rl* 

II 

N 



Ci»3 



Xi' 



X* 



Cft*. M. R\ R«. R\ X'~X3{i|iJEi:Htt 
tf>£*U R 13 * R 14 . R 15 UJ8tSl~l 5. &£L 10 

< « i ~8<or^ 'J fv, r;i^- 'J fyitMTV 

[0 0 13] ^^i^MSbSCl) *tliC2DT* 

C 3 D ~ C 5 ] (Ot><7)#W htih, 5$ C 3 ) ^b^B5 
tea, a' , a' -MJt?'Jv>?DA (III) ?ny 
KT'i) 0. «, a' , a'-h'JtTD j>y fc WC? aA 

(III) THF (xh7bK075» S&tottSUtiZ 
MXmm-ZZttfTZZ. ft i4)(0tt&mi2, 6 20 
-t'* (2-7x-^-2-Tifxf-^) t'Jy>? 
OA (III) ?U'J KTibOv 2. 6-h'X(2-7x 

~>v-2-r-fx.T~)i) truyyfcig-fb^oA (ii 

I) THFf8ttfc£^SlTtt^6£fca^S. 

ft C 5 } ofc^Ujiibx [ 3 - ( 2 - 1 y >^x?->M 

57) -2-^yy^yA] ?DA (III) ?oy 
KT'J) *) . t'X [ 3 - ( 2 - ey 3M<x*-*4 S / ) - 
2-^^/^j/A] fcHJS^OATHFiSfcfc* 

[0 0 141HR5S C2D -C^Sil&r^S-^A^ 30 
mz&^X. R", R«Mi«i«ijBI»l~15. IF 
tL<«l~8<0^^*^«-Ci>')> f?--CiH£->-C 
WCiJ;^. XJjAQ>->i&*t. nu n % p. q&T 

[0 0 15] £<0j:d=5MR5U2DTr/P$-'>Afc 

fcWCR". R"fcl/OUia«l~l 5. #£L<« 
l-scorn^n^. r^-^iJtttry-;^^ 

ff*LV%. HE5KC8) , C9) fcfcWt, mli0<m 40 
<3. #£L<tel. 5Sm<3Tj>6. 

[0016] ±m<r>T)v$-^j*te&to<nmmt l 

A . h y 4 V rf-^T/W 5 -«7 A . ylf/W 5 -»> 
^T^S-^AXhdfvK. xXf-^T^S-^Ab 
[0017] #&HJJ<r>a ->TP7 -f V^SftcDl^^rft 

m\na-it\s7 4 y<r&m£^\ $>mk*®m-* so 



g^«-fk^)Offiffl4«. S*Sl liters 0. 
ffi«ixi0-«~5g. »iL<«±lxl0- 3 ~lg^ 

mfc&tol gSfcO. S^O. 0 lmmo 1-10 00 
Ommol. jf^KIJO. lmmo 1—1 000mm 

[0018] tmt Lxte^y? v. ^*vy. 
y. T^yy^oK^«*fcttli^^^J^ft**. 

<y-tfy, h;lx>\ xf-yKy-tfy* ^i^y. 

xb^yy^^Ste^fl^K^ y7oo^^ 
y % ?ao#;kfc. 0&fl^x?oox?yt£<7)&tt 
ESMfclSft*^ ^oo^y-tfy. v'^oo^y-fefy^ 

<yfe*y N h^xy N xf-yi^y-tfy. ^yVX 

f-uy. xb^yy^^SK^fl^K^-Kv^jffiKvStt 

[0019] RlE$agtt. ii^0~16 0X:. 0iL< 
&50-1 5 0X;c7)&Bi:S*U». R^ffibfiSBE^rV^ 
L2 0 0Kg/cm*. #*L<«i5~l OOKg/c 

[0020] 

[0021] ##011 C 3 ) <M(&tocn%&L 
a. a' , a" -hyty^'yO. 5g (2. lmmo 

1 ) t^t^oA (III) THFlgftl. 0g (2. 7 
mmo 1 ) . &{t*1-l>>30m \ZT/H>mm 
T, SiST'3^|^¥L. WttLfc*!i B 1,£^&U ^ 

C33^fl:-&WC*)l»a, a' , a" - YW)9>9 
OA (III) ^ay HO. 68glr^(lR$83 
%) . ^<oft>-7XX^ hMtVi<r*m£\XT\&h 
+. 

FD-MS 390 ( M* ) 
[0022] ##^2 fti4]<7)it&fanitf$. 
®ftt5£VMS&iW*:ffilfi:2 0 0ml (0®fflzmm 



(6) 



^PH 1 ! 0-77 12 



1 0 



Og (2 2. 2mmo 1 ) . T-V>5. Og (5 3. 
4mmo 1 ) v ^^-/HOOm 1 £A*U 50TTC 

U 2. (2-71-^-2- Tlf ) 

tU>-'y3. 1 gi&^Jt (JR$4 9%) . ^HNM 

1 HNMR (CDC 13, d, ppm) 

7. 20-7. 60 (m. 1 OH) 

8. 0 1 (d. 1H. 9. OHz) 
8. 32 (d, 2H, 9. OHz) 
8. 76 (s, 2H) 

[0023] H^>tot2, 6-h*X (2-7x-^-2 
-rifxx-yp) tTUv'yO. 6 g (2. lmmo 1 ) 
fci&{fc?OA (III) THFgfrl . 0g(2. 7mm 

oi). JSfl^f-w>3 0m 1 ^r;^y#ffl^T. S 

"fb#H9T'J>&2, 6-h'X (2-7x-/W-2-T-Tx 
f-;U) KV&yful* (III) ?dUK0. 85g£ 
(IR¥7 2%) . -e<0FD-7X^^h;K7)^«r<0 

FD-MS 442 (M») 
[OO24]##0«3 i^C5] «0fc£fttf>6jfi 
h'X [3- (2-trUv ? ;Pxf-;M5>') -2-79/ 
V**ivJ*] 440mg (2. 1 mmo 1 ) £ y'^PQ 

* 9 V 2 0 m 1 £ r^rf y#H$vTfcJSf* L . HiSA:? 
DATHFg*800mg(2. lmmoD^nn 
Om 1 fcWFUfc. aaW3l«SHWLfc 



*«rc**trx [3- (2-e»j^>x^-;M$y) -2 

-^ymyA] ;oA (III) ?o'J KOtBfeftl 
«P B 5 3 0mg£t§;fc (JR$69%) . 
[OO25]|Ufc0U 

ai^as U50cc <7)>r- h ? u-r* jnasRsrcii 
#^HmT. -cfcfcss; c 3 ) c^Ht^fis ( 0 . 5 

Ommo 1 ) , h'Jx^r^S— >>A (5. Ommo 
1 ) fcilf WPxyi Om 1 SrJn^.. xf-uy<^BE* J 
10 SOKg/cm'fc&sa-CXT^ySrSAU 

i3orfcm^Lfe. USUI®. *-h?U-7**fc:x 

20 [0026] 0SHH2-3. ittfcPU 

#W3te**«ifcSLfc. saisH2-3Ktiv^3r- 

[0027] 

[HI] 



3t 1 





fit 


mm <x> 


HBWStt* 








SC C3) 


7 7 


23 


1 1 


36ffi«2 


SC C4J 


5 9 


4 1 


12 8 




5t C5) 


4 2 


5 8 


6 


tfcttWl 


CrCl, 


9 


9 1 


330 



[0028] WWHtmtfyx&uy (lld 



(7) 



^BWl 0-77 1 2 



[fiajH]¥l«8^9^12B 
ft. 

[fc3] 



(3) 




C5) 



mgfluE2] 

[?IIE*tSfliiB£] 0 0 06 

[*CEW§] 
[0006] 

( 1 ) HRsS C 1 ] X^ZilhW&&mft&tot . HR 



[ft6] Rii.Al(ORH)nX P H q C2] 

c^+. r 11 , R^itztiztum&i-i 5nmt*. 

y%?£m-f. m»iO<mS3. nli0gn<3> P« 
0^p<3. qJiO^q<3W-etl.-fn<^ST'J)0. m 
+n+p+q=3T*£. ] 
( 2 ) mZitmitSVatfX C 3 ] ~ C 5 ] T^SflSfc 

^Bw»«.ai«i*fcoT*4jJE ( i ) sefficoum. 

Ift7] 



C3) 




N Cr N /?=^\ 



(4) 




CS) 



( 3 ) 7^$-?Attim^HR5*i C 6 ] ~ C 9 ) frh 
m$tl&i> WJ>£±f2 < 1 > ifctt ( 2 ) IBBO* 



R 1 



R 5 

RV 1 ,R« 



R 3 N 



t 



,8 s 



R'» 3 A1 



C6) 



(8) 



^$§¥10-77 12 



RH.A1X3-. (m{il. 5S 
Ri'.Al(OR 1J )3-. (nWiO 
RH.AIH3-. (mliO<m< 
CsS** R". R'Mi-en-rtl^Sl-l 5<7)^-fbf< 

y*m. ] 

iffiEmmm&i mm 

IffiEHmSZ] 0013 

[00 13] ze>£ofr-m&tll^7jiZtLZm8& 
Kfc#to«J?2UWfc LT. l?£ieC33~C5D<D 
itf>#*tf£>it£. 5U3]I <r>tt£Mia, a' , a~ 
-h'jey^^oA (III) ?o'J FT*>3. a. 
a' . a" -HJtr'Ji^fcJSfl^nA (III) THF 

(fh7tKa77y) mti&RKS^TSS^tSC: 
tVXZh. ^I4^<?>fctmt2, 6-b*X(2-7 
x^-2-r-TX7 i ^) WJ&yfXiA, (III) ? 
oil FT* 9. 2. 6-h'X (2-7x-yW-2-Tif 

if-zW ey^'yfctgfl^oA (in) THPmt 

£^$-£Tl8i-tl>C:fc#T£6. 3 C 5 3 tfXfc#B! 

a T3 - (2-ey^xf-7Msy) -2-79 jy 

tf^A] ?DA (III) ?o»JFT'*9^_L3- (2 

-try^/ix^Msy) -2-y^yy^^A] t 

ZJUfc^oATH Ffgflcfc $-RiE$^TSjt^l»C: t # 
T££. 

[*8i*§jE4] 

[«iiE*f#l«a*] QlffiS 

[JiluE*ffUSB£] 0015 

[MENTIS] 355 

[JffiEflg] 

[00 15] ^<0id^r-jR^C2D^r;l'5-'7A'fl: 

C 9 ] Mt-tfto&m t>tih . -Bfc£ C 6 3 ~ C 9 ) fc 
fcWCR". R 1J i:LTJi^#Sl~l 5. $J£L<tt 

i~8<7)r;^;i^. r^-^i/ctir'J-^S** 



<3) --C7) 
m<3) - C8D 

) -C9) 
KtLW -Sb!eC8] . C9)»CfcV^T. mli0<m 
<3,#£L<lil. 5gm<3T*&. 
[^ffiE5] 

[*£»*«»£] a^aw 
immmmaz) oois 

[«Ert§] 

[0018] ?mt LX&iy9 y. ^*v>. o 
^*1fy. ^f-^i^o^Mfy. *-79y. 
y, x# y ^«ffii**fc«jig^<ofiSft^fl^<*. 
<y-fe'y. h/n^. xf-zi^y-tfy, ^wy. 

y. ^oo*yUA. H£itf^_y?oox?y^)& 
WB£fl£ttbi3L ?oo^y, y?oo^^ 

smxhh wm&tmt Lxmm^&zttfxz h. 

SC^t>. hiuy, x^-/Ky-fc'y. ^fyi^y. 
y< s^y . r F 9 y y^^S^fc*** J S^li»8 
iSl£^£ix&fctf>#grc'*S . 

[*^«GE6] 

[ffliESt^Sa*] BflfflS 

[*IiEHft&B«] 0 0 24 

[MuEfriSl £S 

[ffiErtg] 

[0024] ##093 ^ C 5 3 (Mc&lm&tfL 

±3- (2-try^x^MS/) -2-79 jy* 

^yA]440mg(2. lmmol)ty?DO^? 
>2 0m I fcTrt^y^BmTKlStfU 3Sfc?nix 
THF^*800mg (2. lmnol)y7DO^ 
y*§»* 1 0m 1 ^jSTLfc. SlST3^Jg#Uc^ 
WSBLfclS&fcJMaU SagS-fr. st C5D m^fthX 
*S_L3- (2-t'Jy;Ht;KSy) -2-79 / 
y*3r^A] (III) ?G'J Fc0Sfefe H B B 5 3 0 

mg^t (iR*6 9%) . 



